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[57] - ABSTRACT

An improved expandable polymeric styrene particle 1s
provided containing a blowing agent, a minor amount
of pentaerythritol - tetrastearate, overcoated with a

 minor amount of glyceryl monostearate. The improved

particle results in a significantly reduced final mold
cooling cycle in producing the finished molded article.
Pentaerythritol tetrastearate is preferably incorporated

during impregnation with the blowing agent and glyc-
“eryl monostearate overcoated by blending w:th the

expandable particles after impregnation.

3 Claims, No Drawings
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EXPANDABLE POLYMERIC STYRENE
-~ PARTICLES

B _TECHNICAL FIELD

This invention relates to expandable or foamable
polymeric styrene particles, such as expandable polysty-
rene particles. More particularly, this invention relates
to such expander particles having increased utility in

the manufacture of foamed articles by reducmg the ﬁnal
‘mold cooling cycle.

BACKGROUND OF THE INVENTION

| Expandable polymeric styrene particles and the arti-
cles produced from such particles are well known in the
art. Such articles include insulated building panels, dec-
orative display objects, novelties, cushioning materials,
floatation devices, hot or cold beverage contalners,
portable ice or cooling chests or boxes, etc. The princi-

‘pal utilitarian characteristics of such foamed articles are 20

their light weight and good heat insulation qualities. |
- The expandable polymeric particles are generally
- prepared by impregnating the particles with from 1% to
20% by weight of a suitable expanding or blowing
agent such as pentane. In producing the foamed articles,
the impregnated particles, or beads, are first subjected
to a preexpansio'n step wherein the beads are heated
with steam in an unconfined space to produce a prepuff
having a relatively low density. The prepuffed beads
are then placed into the desired confined mold and final
expansion accomplished with the further introduction
of steam, followed by cooling and removal of the
molded article.

In evaluating the utility of a particular expandable
polymeric styrene particle in producmg the desired
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foamed article, consideration must be given to the final

mold cooling cycle as it affects the rate, and conse-

quently the cost, of the production of the finished prod-
uct.

SUMMARY OF THE INVENTION

It has now been found that an expandable polymeric
styrene particle having incorporated therein a blowing
agent and a minor amount of pentaerythritol tetrastea-

rate (PETS) and overcoated with a minor amount of 45

finely divided glyceryl monostearate (GMS) 51gn1fi-
cantly reduces the final mold coohng cycle in produc-
ing the finished molded article.

DESCRIPTION OF A PREFERRED
~ EMBODIMENT

To a kettle equipped with an agitator was charged
100 parts by weight of water, 2 parts by weight of trical-
cium phosphate, 0.05 parts by weight of sodium dode-
cylbenzene sulfonate, 100 parts by weight of polysty-
- rene beads having a bead diameter of about 1 mm. and
8.0 parts by weight of n-pentane. In the examples which
follow, PETS was also charged at this point in the
amounts indicated.

The kettle was heated to a temperature of 215°-230°
F. (102°-110° C.) and maintained within this tempera-
ture range for 7-10 hours with agitation. The kettle was
then cooled to room temperature, the contents acidified

with nitric acid, the beads separated from the aqueous

medium, washed with water and air dried at room tem-
perature.
The dried beads eentamlng the n-pentane and PETS
were then placed in a ribbon blender with finely divided
_ ﬁi,a"
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GMS (90% passing a 425 mesh screen) being added in
the amount indicated. The mixture was blended for
approximately 15 minutes.

For pre-expansion, the beads were placed in a kettle
equipped with agitators and means for passing steam
through the beads. Prepuffs were formed by passmg
steam at 5 psig (34 kPa) through the beads for approxi-
mately 2 minutes. The prepuff particles had a diameter
of approximately 3/16 inch (5 mm.). |

To test the qualities and characteristics of the ﬁmshed
molded foamed article, an ice chest mold was em-
ployed. The ice chest was rectangular in cross section
being approximately 30 cm. high with a wall thickness
of approximately 2.5 cm. The rectangular top measured

" approximately 30 cm. X 39 cm. The ice chest tapered to

a rectangular bottom which measured approximately 26
cm. X 35 cm. The mold was jacketed to permit steam
injection into the contents of the mold. The mold was
partially filled with prepuffs, closed and steam passed
through the mold at 220° F. (104° C.) for sufficient time

-to form the molded article. The molded article was then

allowed to cool until capable of removal from the mold.

~Samples of molded foamed articles were prepared
using the above procedure, with and without the incor-
poration of PETS and GMS. The following examples
illustrate the comparative results.

EXAMPLES
Example No.  Additive Mold Cooling Cycle
1 None | 220-240 sec.
2 0.25% PETS - 180-200 sec.
3 0.25% PETS - 150-170 sec.
| and | | -
0.2% .GMS

The coolmg cycle for the finished molded foam arti-
cle was measured by the time required from steam shut
off in the final molding, using steam at 15 psig (103 kPa),
to the permissible removal of the article from the mold.

Comparing the results of Examples 1 and 2 with the

results of Example 3, clearly illustrates the effect of the
addittves of this invention.

The improved characteristics of expandable poly-
meric styrene particles discussed herein are realized by
incorporating only minor amounts of PETS and GMS
onto the polymeric styrene particles. Expandable poly-
meric styrene particles containing from about 0.025% %
to about 1.0% of PETS and from about 0.04% to about
0.4% of GMS, both by weight of polymeric styrene, are

particularly useful. In accordance with the preferred

embodiment of this invention, the PETS is preferably
incorporated into the polymeric styrene particle during
the incorporation of the blowing agent. However, ad-
vantageous results are also accomplished by external
blending of the PETS with expandable polymeric sty-

rene particles after first incorporating the blowing
‘agent. This can be carried out by tumbling or ribbon

blending dried expandable polymeric styrene particles

with the desired quantity of PETS.

According to this invention, the GMS is meorporated
onto the polymeric styrene particles following the in-
corporation of the PETS. This provides an overcoat of
GMS on the polymeric styrene particles. Incorporation
of the GMS onto the polymeric styrene particles is best
accomplished by external blending, such as by tumbling
or ribbon blending of the GMS with polymeric styrene
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particles having PETS mcorporated onto the polymen,c
styrene particle.

The GMS employed in the practice of this mventlon
should be in finely divided or micronized form. Prefera-
bly the GMS particle size should be such that 90% will
‘pass a 425 mesh screen. |
The invention has been described herein with particu-

lar regard to expandable polystyrene particles having

incorporated therein a minor amount of the additives of
this invention. In its applicability, the invention is not
limited to polystyrene as other vinyl aromatic polymers
can be employed. These include polymers derived from
such vinyl aromatic monomers as vinyl toluene, isopro-
pylstyrene, alpha-methylstyrene, chlorostyrene, tert.-
butylstyrene as well as to copolymers of vinyl aromatic
monomers and butadiene, alkyl acrylates, acrylonitrile,
etc. As used in the specification and claims the expres-
'sion “polymeric styrene particles” is meant to include
particles of all such polymers and copolymers.

tane as the blowing agent. The invention is not limited
to the use of pentane as other blowing agents can be
employed. Suitable blowing agents include butane, isO-
pentane, cyclopentane, hexane, heptane, cyclohexane
and the lower boﬂmg halogenated hydrocarbons. Mix-
tures of the various mentioned blowing agents can also
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'1s pentane.

4

be employed. Expandable polymeric styrene particles
usually contain from 1 to 20% by weight of the blowing
agent. Impregnation with the blowing agent to produce
expandable polymeric styrene particles can be carried
out over a wide temperature range, namely, at tempera-
tures ranging from about 140° (60" C.) to about 302° F.
(150° C.). -

What is claimed 1s: |

1. In a process for producing an expandable poly-
meric styrene particle wherein a polymeric styrene
particle is impregnated with a blowing agent and the
resultant expandable polymeric styrene particle recov-
ered, the improvement which comprises impregnating
the polymeric styrene particle with from about 0.025%
to about 1.09% of pentaerythritol tetrastearate during
impregnation of said polymer with said blowing agent,
recovering said polymeric styrene particle and over-

‘coating said particle with from about 0.04% to about

0.4% of glyceryl monostearate, all percentages being
based on the weight of said polymenc styrene.
2. The process of claim 1 wherein the polymeric

'styrene is polystyrene. -

3. The process of claim 2 wherem the blowmg agent
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